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GENERAL. 



The ore of chromium is known under a variety of names, in- 
cluding chromite, chrome ore, chrome iron ore, and chromic iron 
ore. In the pure state chromite contains about 68 per cent, of 
chromic oxide and 32 per cent, of ferrous oxide. The ore of com- 
merce, however, contains substantial amounts of magnesia, ferric 
oxide and alumina. Chromium ore is, indeed, considered of good 
merchantable quality if it contains, as it is usually required to 
■contain in normal times, about 50 per cent, of chromic oxide. 
During the war the demand for chromium ore was so great that 
material ranging in composition down to 25 per cent, of chromic 
oxide found a market, and low-grade ore containing as little as 
£ per cent, of chromite was concentrated and sold at a profit in 
Canada. 

Chromite is usually found associated with serpentine, either in 
the form of bands or lenticular masses of fairly pure ore, or in the 
form of granules scattered through the mass of the serpentine. It 
is therefore to be sought for among very basic igneous intrusions 
in which olivine and chromite have segregated during the cooling 
of a basic magma. These basic intrusions have been metamor- 
phosed in some cases, as at Selukwe in Rhodesia ; and the 
serpentine with which chromite is usually associated has been 
formed by the hydration of olivine. 

The following are representative analyses of chromium ore : — 



— 


Rhodesia 

ore as 
. shipped. 


New Caledonia 
high-grade ore. 


Quebec 

Black Lake 

Concentrates. 


Mysore 

ore as 

shipped. 


Baluchistan 

high-grade 

ore. 




Per cent. 


Per cent. 


Per cent. 


Per cent. 


Per cent. 


Cr 2 3 ... 


42-51 


544 


504 


51 


56 


FeO ... 


184 


174 


18 


224 


13 


A1 2 3 ... 


144-164 


11 


10 


74 


11 


SiO a ... 


44 


3 


3 


44 


1 


MgO ... 


84-15 


8 


16 


12 


15 


CaO ... 


~ 


14 


2 


4 


1 



The selling price of chromium ore depends on the percentage 
of chromic oxide present. In the British market the price is 
usually quoted per ton of ore. In America it is customary to 
quote the price in terms of cents per unit, the unit referred to 
being the unit percentage of chromic oxide (Cr 2 3 ) . 

Chromium ore is utilized largely for making the alloy ferro- 
chromium which enters into the composition of alloy steels used 
in the manufacture of armour plates, armour-piercing projectiles, 
guns, the jaws of rock-crushing machinery, and many 
other products. A steel containing about 12 per cent, 
of chromium has been used for many years for making wire draw 
plates. High speed steels contain from three to five per cent. 
of chromium, and the yearly consumption for this purpose in the 



United Kingdom amounts to about 1,500 tons. A variety of 
chromium-iron alloy, containing from 12 to 15 per cent, of 
chromium is now used largely as a stainless and rustless steel 
capable of resisting attack by fruit acids, sea air and salt water. 
It 18 used in making cutlery, turbine blades, acid pumps, exhaust 
valves for aircraft engines, and in other ways ; and is likely to be 
used more extensively in the future in the manufacture of 
machinery. 

Another important alloy of chromium is stellite, which consists 
■essentially of cobalt and chromium, usually with small amounts 
of various other metals, notably tungsten and molybdenum. 
Stellite is made into high-speed cutting tools, and on account of 
its resistance to nitric acid, it is serviceable in some measure as 
a platinum substitute. 

According to information supplied to the Bureau by Dr. L. 
Aitchison, it is desirable that the ferro-chromium used in the 
manufacture of high-class steel containing a large proportion of 
•chromium should contain as little carbon as possible and conse- 
quently the aluminium reduction of chromite is preferable to the 
carbon reduction. In the aluminium reduction, a great deal of 
the success of the operation, and the yield of ferro-chromium 
which is obtained, depends upon the proportion of magnesia. 
Very little trouble is experienced if the amount of magnesia is 
below 4 or 5 per cent., and there is a limited demand for ore of 
this quality at higher prices than those paid for ore richer in 
magnesia. 

Chromite finds another important application in the manu- 
facture of chromite bricks for metallurgical use as refractory 
material for lining furnaces. When used in this way a high 
degree of purity is less essential, since the serpentine (magnesium 
silicate) which is frequently present as a matrix of the chromite or 
.scattered interstitially among the chromite grains, is itself fairly 
refractory and serves as a ready-made bond. It should be 
remarked, however, that high percentages of silica and iron 
oxide are «not desired >in chrome refractories. 

A further important application of chromite is in the chemical 
trades for the manufacture of potassium and sodium chromates and 
bichromates, which are used in the tanning, dyeing and pigment, 
And other trades. 

The relative amounts of chromium ore used for these different 
purposes is not the same in all countries, and is probably not the 
same in times of peace as in war times ; but it is noteworthy that 
in the United States, which is a large consumer, the following 
was the War Trade Board's estimate of U.S.A. requirements 
for 191*. 

For ferrochrome ... 52 per cent, of total consumption. 
For chemicals ... 31 ,, ,, ,, 

For refractories ... 17 ,, ,, ,, 
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WOELD'S PRODUCTION OF CHROMITE. 

Previous to the war, Rhodesia and. New Caledonia were for 
some years the chief producers of chromite. The contributions of 
these two countries were about equal, and together represented 
from 80 to 90 per cent, of the world's production. At that time 
India, Canada and the United States contributed comparatively 
small amounts to the output. Lack of ocean freight facilities 
during the war produced a great change. Large increases in the 
outputs of chromite in the United States, Canada and India con- 
stitute notable features of the production during the war years, 
as shown in the figures given below. In consequence of these 
conditions, there was a serious decline in the Rhodesian output 
during 1918. 

The world's production for the period under review has been as 
follows : — 

World's Production of Chromite * 
(In metric tons (a).) 





1913. 


1914. 


1915. 


1916. 


1917. 


1918 


1919. 


United Kingdom ... 


113 


119 




302 


303 






Rhodesia 


57,517 


43,745 


54,974 


80,645 


66,210 


28,390 


32,016 


Canada 


— 


— 


11,199 


24,970 


33,326 


19,958 


7,426 


India 


5,769 


5,984 


3,829 


20,488 


27,503 


58,713 




Australia 


688 


660 


769 


621 


1,365 


730 


|250 


Bosnia and Herzego- 


305 


211 


370 


967 


1,805 






Greece 


6,342 


7,059 


10,420 


9,880 


6,750 


10,890 




Norway 


— 


81 


350 


2,757 


3,975 






United States 


259 


601 


3,335 


47,803 


44,439 


83,695 


f3,964 


Japan 


1,332 


2,117 


2,991 


8,283 


8,947 


7,244 




New Caledonia 


63,370 


71,708 


57,474 


57,024 


41,892 


26,000f 





BRITISH EMPIRE. 

The effect of the war on chromium ore production in the British 
Empire is indicated by the fact that the Empire output grew from 
50,508 metric tons in 1914 to 107,791 metric tons in 1918. Eor 
this increase in production India and Canada were chiefly 
responsible. 



* Other producing countries include Russia, Asia Minor, Brazil, Cuba, and 
Guatemala. No figures are available for Asia Minor from 1913 onward, but 
the annual production during the war period may be roughly estimated at 
from 15,000 to 20,000 tons. 

(a) The metric, long and short tons referred to in this publication are 
equivalent to 2,204, 2,240, and 2,000 lb., respectively, 

f Preliminary figures. 



United Kingdom 



j. 



During the period under review chromite was mined to a small 
extent from deposits in the Island of Unst, in the Shetlands. 
These deposits contain a large amount of low-grade chromite. 
The Unst chromite occurs in grannies scattered through serpen- 
tine, which covers a large area in the island. The grade of ore is 
variable, but some of it is of fairly good quality. The quarries are 
thirty or more in number, but only six of these have been worked 
to any considerable extent. Most of the quarrying has been done 
in search of rich chromite, which occurs in irregular masses. Some 
of these, and specially that of the great Hagdale quarry, appear 
to have been of considerable size. The outputs for the United 
Kingdom given in the above production table represent shipments 
from Balta Sound between 1913 and 1917. The material was 
used in the manufacture of chromite bricks. 

Four grades of ore were sold in 1916 and 1917, as follows :— 

Average percentage 
of chromic 
Grade. oxide. Tonnage. 

1. Best ore from various quarries 36 - 85 83 

2. Hagdale quarry ; dump ore, 

upper size from screen ... 31"68 232 

3. Hagdale quarry ; dump ore, 

under size from screen ... 27' 33 233 

4. Low-grade ore, various 

quarries and dumps 23"34 147 

The price paid in August, 1917, for ore delivered at Middles- 
brough or Sunderland was Is. 3d. per unit, plus 10s. per ton 
war bonus, plus 5s. per ton allowed for extra freight ; so that ore 
containing 36 per cent, of chromic oxide was sold at Middles- 
brough at the rate of £3 per ton, which was substantially below 
the price of imported ore. 

The estimated working costs in Unst wre as follows : — 

Per Ton. 
s. d. 

Quarrying costs... ... 8 

Milling 4 

Transport ... 1 

General expenses ... 3 



16 



f By arrangement with the Mineral Resources Development Branch of the 
Industries and Manufactures Department of the Board of Trade, these notes 
with reference to chromium ore in the United Kingdom have been abstracted 
from a report by Lt. Arthur Russell, who visited the Shetlands and reported on 
the chromite deposits for the Ministry of Munitions. The trade statistics are 
taken from the Annual Statement of the Trade of the United Kingdom. 
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The approximate costs per ton for conveying chromite concen- 
trates from Balta Sound to Liverpool were as follows : — 

Per Ton. 



Bags ,. 

Loading 

Sea freight to Sunderland ... 
Dock charges at Sunderland ... 
Eail charges, Sunderland to Garston 
Unloading charges and cartage 
Garston 



It is noticeable that bagging, which was necessary for con- 
centrates, was very expensive, and that for lump ore, which could 
be shipped without the use of bags, the transport charge would be 

£1 17s. 

The exports of the chromates and bichromates of potassium 
and sodium from the United Kingdom during the period under 
review are remarkable as showing a large increase in the manu- 
facture and exports of the sodium salts and decrease in the potash 
salts, as well as a large increase in value of the salts exported. 
The figures are as follows : — 
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Southern Rhodesia.* 

The total output of chromium ore in Southern Ehodesia up 
to and including 1918 amounted to 581,55ft short tons valued 
at £1,718, '241. This total value exceeds that of any other 
mineral produced in Southern Rhodesia except gold. 

Chromite is reported to occur at many localities in Rhodesia. 
Of these the best known are those of Selukwe, Makiro and 
Lomagundi, but productive mining has hitherto been confined 
to the Selukwe property, which has been worked since 1905. 

The deposits at Selukwe consist of numerous lenticular masses 
of chromium ore in a matrix of talc-schist and serpentine. Some 
of the chromite lenses exceed 400 feet in length. The ore is 
won very cheaply by open-cast mining, and the cost of production 
is merely nominal, amounting only to a few shillings per ton. 
The ore as marketed contains from 42 to 51 per cent, of chromic 
oxide, 8 to 15 per cent, of magnesia, and 14 J to 16 J per cent, 
of alumina. The best ore contains on the average about 50 
per cent, of chromic oxide. The material is sent by train to 
Beira and shipped to Europe as crude ore. Shipment was 
suspended for a time after the outbreak of the war in August, 
1914, but was resumed in December, and the output for 1914 
showed a substantial reduction compared with 1913. The output 
rose again in 1915, 1916 and 1917 in spite of the fact that ex- 
portation was hindered by lack of shipping facilities. 

The price per short ton realised for the ore during 1917 was 
£i 9s. 7d., ii.ii increase of 14s. 7d. per ton as compared with the 
price during 1916. This increase in value stimulated prospect- 
ing, which resulted in the discovery of a large deposit in the 
Lomagundi district. Lack of shipping facilities, however, 
caused a serious fall in production during 1918, and the output 
for that year was confined entirely to the Selukwe mines. 

Details of the production and export of chromium ore from 
Rhodesia are given in the following tables : — 



Production of Chromium Ore in Southern Rhodesia. 



Year. 


ProductioD. 


Value. 






Short tons. 


£ 


1913 ... 





63,384 


141.481 


1914 ... 








4 s 207 


107 612 


1915 ... 








60,581 


175,792 


1916 ... 








88.871 


333,170 


1917 ... 








72,963 


327,347 


1918 ... 








31,2*6 


134,857 


1919 ... 









35,282 


142,541 



* Annual Report of the Rhodesia Chamber of Mines. Annual Report of the 
Secretary of Mines, Southern Rhodesia. Annual Statement of the Trade and 
Shipping of the Union of South Africa and of Southern and Northern Rhodesia. 
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Exports of 


Chromium Ore f 


rom Southern Rhodesia. 


Country to which 
exported. 


1913. 


1914. 


1915. 


1916. 


1917. 


1918. 


United Kingdom 
Northern Rhodesia 
Union of South Afri 
Belgium 
Belgian Congo 

France 

Germany 
Holland 
Norway 
United States... 


ca 


Short 
tons. 
3,081 

3,829 

13,830 
9,310 
5,409 

27,440 


Short 
tons. 
2,323 

2,085 

7,918 
4,009 
2,514 
7,392 
24,855 


Short 

tons. 

7,734 

15 

30 

2,292 

8,176 
42,278 


Short 

tons. 

8,179 

45 

110 

5,992 

6,496 
66,584 


Short 
tons. 
18,648 

16 

1 

2,240 
38,416 


Short 
tons. 
37,833 

18 


Total ... 




62,899 


51,096 


60,525 


87,406 


59,321 


37,851 



Union of South Africa.* 

There was no production of chromium ore in the Union of 
South Africa during the period under review, but many deposits 
are known, and some of these seem to be of prospective interest. 
Chromite is of very widespread occurrence around the margin 
of the Bushveld granite area in the Transvaal. The ore usually 
contains from 35 to 45 per cent, of chromic oxide. 

At Jachtlust, a farm on the Oliphants Eiver in the Lydenburg 
district, an extensive band of chrome ore about 6 feet wide, 
is reported to occur. This farm is about 50 miles south-east 
of Pietersburg, and the proposed Middelburg-Pietersburg line 
of railway is expected to pass close by the property. The esti- 
mated costs of production of chrome ore at this property are 
as follows :— 



Mining 

Hauling, loading, &c 

Transport to Pietersburg ... 
Administration and white labour... 

Total 



£ s. 


d. 


3 





1 


6 


15 





1 


9 



113 



Canada.! 

The mining of chromium ore in Canada is confined chiefly to 
the Province of Quebec, where chromite is found in irregular 
deposits among the serpentine rocks in the Brome, Megantic, 



* Annual Report of the Government Mining Engineer for the Union of 
South Africa. 

f Annual Report on the Mineral Production of Canada. Annual Report on 
Mining Operations in the Province of Quebec. Annual Report of the Minister 
of Mines, British Columbia. Annual Report on the Trade and Commerce 
of Canada. 
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Richmond and Wolfe counties. The output has been obtained 
chiefly from the deposits in the township of Coloraine, Megantic 
county. 

For some time prior to the outbreak of the war the mining of 
chromium ore had been dormant in Quebec. In 1915, however, 
the demand for chromite led to active exploitation, and was so 
strong that a considerable amount of quite low-grade ore was 
produced, some of it containing not more than 20 per cent, of 
chrOmic oxide. At the end of the year purchasers refused 
material containing less than 25 per cent, of chromic oxide and 
the demand was as a rule for ore containing over 38 per cent, of 
the oxide. 

During 1914 only chrome ore containing at least about 50 per 
cent, of chromic oxide was saleable on the American market and 
prices for 50 per cent, ore ranged from $14.50 to $15.50 per ton. 
Ore containing more than 50 per cent, of the oxide was purchased 
at the rate of from 50 to 60 cents per unit. Prices rose in the 
autumn of 1915 and the following were then the prices per long 
ton realised at the shipping station : — 

Ore containing from 25 to 30 per cent. Cr 2 3 $14 

,, ,, , , 30 ,, 35 ,, ,, lb 

,, ,, ,, 35 ,, 40 ,, ,, 18 

,, 40 „ 45 ,, ,, 20 

,, ,, ,, 45 ,, 50 ,, ,, 2d 

The demand for Quebec ore in the United States continued 
for the rest of the war period as a result of the shipping difficulties 
which prevented the supply of ore in the quantities required from 
Southern Ehodesia and New Caledonia. 

Prices rose still further, and in November, 1916, ore containing 
25 per cent, of chromic oxide was quoted at $18 a long ton, f .o.b. 
Quebec central stations, while 50 per cent, ore realised $45 per 
long ton, and some special lots assaying over 50 per cent, were 
sold at the rate of one dollar per unit. Under these conditions 
it became possible to concentrate very low-grade ore. A Custom 
mill at Black Lake was operated for this purpose, and crude ore 
containing only about 12 per cent, of chromic oxide was concen- 
trated to yield a 50 per cent, product. The mill had been in 
operation some years previously and had been closed down in 
1909. It was repaired and refitted in 1916. It consisted of a 
Blake jaw crusher, which reduced the ore to 2-inch size, six 
batteries of 5 stamps each which reduced the ore to pass a 20- 
mesh screen, and seven Wilfley tables which treated the discharge 
from the stamps. 

The tonnage of ore produced during 1918 was rather less than 
that during 1917 in spite of increasing prices ; and it is noteworthy 
that the output for 1918 included small shipments from Cascade, 
a few miles south-west of Rossland in British Columbia. During 
May and June, 1918, f.o.b. quotations reached $1.55 a unit for 
45 per cent, ore, with variations of 5 cents per unit for grades 
above or below that standard, and it is recorded that 50 per cent. 
ore was sold in the United States at $100 per ton. The 
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market for chromite ore collapsed after the armistice was signed, 
and at the end of the year only those operators were working 
who had contracts to fill at prices which made work possible 
without loss. 

The Quebec authorities state that under the conditions obtain- 
ing early in 1919, a market price of 80 cents to $1.00 per unit 
for 45 per cent, ore was necessary to make mining profitable. 

The Custom concentration mill at Black Lake operated 
•throughout the year 1918, and the operating company bought ore 
containing as little as 8 per cent, of chromic oxide, at $2.10 per 
ton. 

The average values of chromite per ton of ore shipped in recent 
years are reported to have been as follows : — 1915, $14.55 ; 1916, 
$20.35 ; 1917, $24.5 ; 1918, $38.00. 

The production of chromium ore in British Columbia in 1918 
as reported by the Minister of Mines, British Columbia, amounted 
to about 800 tons. This output was obtained entirely from the 
Mastodon claim in the Cascade Section of the Grand Forks 
Mining Division. The total shipments amounted to 670 tons of 
ore containing on an average 38" 5 per cent, of chromic oxide. 
The occurrence at the Mastodon claim has been known for some 
years but it was not developed until 1917, when by stripping and 
sinking shallow shafts some small lenses of chromite were un- 
covered. The chromite had to be hauled by teams to the 
Canadian Pacific Railway at Cascade, a distance of 8 miles, and 
was shipped to the Central States. The haulage costs were 
$7 per ton, railway freight approximately $17 per ton, and ex- 
cavation costs $4.25 per ton. The amount of development work 
hitherto done has not proved conclusively the extent of the ore- 
bodies, but so far as it has gone it indicates that the lenses have 
a north-westerly strike and that they dip almost vertically. They 
have an average width of about 6 feet at the thickest part, vary in 
length from 10 to 20 feet and have a height of about 10 feet. 
They are favourably situated as regards railway transportation 
and electric power, and it is thought that, should the demand for 
chromite again arise, the cost of mining these deposits could be 
much reduced by the construction of an aerial tramway from the 
claims to the railroad. 
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India.* 

The chromite-producing areas of India, in order of impor- 
tance, are Baluchistan, Mysore, and Bihar and Orissa. The 
production during the period under review, as recorded in the 
Annual Eeports on Mineral Production in the Becords of the 
Geological Survey of India, has been as follows : — 



Province. 


Quantity (long tons). 


1913. 1914. 


1315. 


1916. 


1917. 


1918. 


1919. 


Baluchistan 
Mysore 

Bihar and Orissa 
(Singhbhum). 


3,414 

1,414 

848 


3,006 

2,330 

552 


2,161 

1,041 
565 


7,620 
9,802 
2,737 


15,659 
8,136 
3,266 


22,944 

33,740 

1,085 




Total 


5,676 


5,888 


3,767 


20,159 


27,061 


57,769 





Province. 


Value (£). 


1913. 


1914. 


1915. 


1916. 


1917. 


1918. 


1919. 


Baluchistan 

Mysore 

Bihar and Orissa 
(Singhbhum). 


1,162 
821 
452 


1,052 

1,258 

301 


2,161 

1,088 

282 


7,620 
6,286 
2,495 


15,659 
7,446 
3,111 


22,944 

27,474 

1,644 




Total 


2,435 


2,611 


3,531 


16,401 


26,216 


52,062 





Chromite in Baluchistan exists as veins and segregations in ser- 
pentine associated with Upper Cretaceous igneous intrusions. The 
deposits are distributed along the hills bordering the Zhob valley 
and the upper part of the Pishin river. One mass of almost pure 
ore, measuring 400 feet by 5 feet and containing over 54 per cent, 
of chromic oxide was found about 2 miles east of Khanozai 
(30°37' : 67°20'). The Baluchistan ore is of high grade, and was 
in considerable demand during the war. 

During the greater part of the period under review, chromite 
mining in Mysore was restricted to the districts of Mysore and 
Hassan, the most important deposits being those near the village 
of Kadakola in the Mysore district. The chromite at this locality is 
associated with serpentinized saxonite and occurs mostly as a nar- 
row vein averaging not more than a foot in thickness ; but at one 
place it swells out to form a large lens. The ore is of fairly good 
quality yielding up to 52 per cent, of chromic oxide, but much of 
it is probably of low grade. In the Hassan district the chromium 



Records of the Geological Survey of India. 
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ore is in the form of grains embedded in a talcose matrix and the 
better portions of the rock probably contain 30 to 40 per cent, 
of chromic oxide. 

The ore worked in the Singhbhum district of Bihar and Orissa 
is found as bed-like veins and scattered granules in serpentine. 
The layers of chromite vary from an inch to a foot in thickness, 
and are very irregular both in size and distribution, though they 
yield ore of fairly good quality, containing about 50 per cent, of 
chromic oxide. It has been found that ore lying at a greater 
depth than 35 feet below the surface cannot be profitably worked 
as the ore-bodies are too small to repay the cost of exploitation. 
Prospecting was carried on vigorously in the Singhbhum dis- 
trict during 1916 and 1917 and the results are reflected in the 
noticeable increase in production for those years, though the 
output fell substantially in 1918. 

In spite of the fact that the chromite mines of India are remote 
from the sea-board and not easily accessible, they have shown a 
remarkable activity during the war, due to the high prices that 
have been obtained for the ore. A noteworthy feature shown 
by the output figures is the substantial increase in the Mysore 
production. This is attributed to the rapid development of a 
recently discovered property at Bairapur from which a large pro- 
portion of the 1918 output was obtained. 

It is reported that about 30,000 tons of ore, averaging about 
50 per cent, of chromic oxide, was produced from the Bairapur 
mine during 1918 and the early part of 1919, under a mining 
licence which expired in March, 1919. The following analysis 
represents the composition of a shipment of 1,200 tons of Bairapur 
chromium ore :— Cr 2 3 , 51-10; FeO, 21-44; Fe 2 3 , 1-03; 
A1 2 3 , 7-60; CaO, 060; MgO, 1213; MnO, 030; Si0 2 , 4'50; 
S0 3 , 0'05 ; combined water, &c, 1"30. A representative sample 
from a shipment of 10,000 tons of ore yielded about 50 per cent, of 
chromic oxide. 

The exports of chromium ore from India for the fiscal years 
ending March 31 have been as follows : — 
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The imports of sodium and potassium bichromate into India 
during recent years have been as follows* : — 



1914-15 
1915-16 
1916-17 
1917-18 



Sodium bichromate. 



Quantity 
long tone. 
187+ 
352 
449+ 
820+ 



Value 

£ 

5,574 

13,732 

44,923 

75,179 



Potassium bichromate 



Quantity 


Value 


long tons. 


£ 


103* 


4,996 


163 


11,882 


65» 


11,120 


253* 


54,328 



t Except Bengal. 

The Director of Industries, United Provinces, stated in hie 
report for 1916-17 that the commercial manufacture of bichromate 
of potash had been successfully established, and that local supplies 
had been of great value to the various industries. A company has 
recently been formed in Calcutta for the purpose of manufacturing 
chromium salts. 

Australia.^ 

Chromite is found at numerous localities in Australia, but, 
as shown in the world's production table above, only a com- 
paratively small amount of the ore was obtained during the 
period under review. The output was irregular and was re- 
stricted to the States of New South Wales and Queensland, 
the production being as follows : — 

Production of Chromium Ore in Australia. 





New South Wales. 


Queensland. 


Commonwealth. 


Year. 


Quantity 


Value 


Quantity 


Value. 


Quantity 


Value. 




(long tons). 


(£). 


(long tons). 


(£). 


(long tons). 


(£). 


1913 


500 


500 


177 


177 


677 


i>~7 


1914 


649 


649 


— 


— 


649 


649 


1915 


638 


1,600 


119 


— 


757 




1916 


450 


203 


161 


— 


611 




1917 


587 


1,468 


756 


756 


1,343 


2,224 


1918 


368 


911 


350 


350 


718 


1,201 


1919 


250 













Six mines contributed to the New South Wales output of 
chromite during 1917. 



* Indian Munitions Board Industrial Handbook, 1919. 
J Annual Reports of the Department of Mines, New South Wales. 
Reports of the Under Secretary for Mines, Queensland. 



Annual 
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In Queensland, the output during 1912 and 1913 was from 
the Elgalla mine near Cawarral, and, in the latter year it wae 
sent to the Mount Morgan Co. Of the 1918 output 185 tons were 
sent to Cloncurry, Mount Lyell and elsewhere. 

Australia was threatened with a shortage of ferro-alloys during 
the war, and in consequence of this threatened shortage the 
Advisory Council of Science and Industry, at the suggestion of the 
Federal Munitions Committee, carried out some experimental 
work on the manufacture of ferro-alloys, including ferro- 
chromium, in the Metallurgical Department of the University 
of Melbourne. The experiments were made with an electric 
furnace of the Heroult type. Chromium ore from 
Noumea in New Caledonia was used, as no supplies 
of Australian ore were available at the time. The ore 
had the following composition :— Cr 2 3 51-72, FeO 1470, MgO 
1418, A1 2 0„ 17'90, and Si0 2 0'83 per cent. No anthracite could be 
obtained and coke containing 85'53 per cent, of fixed carbon was 
used as a reducing agent in the experiments that were made. It 
was found as a result of these experiments that the manufacture 
of ferro-chromium presented no special difficulties. The cost of 
production of the crude alloy was about Is. per lb., and that of 
refining was about 5\d. per lb., not reckoning labour. Current 
was paid for at the rate of lfd. per unit, but if used in large 
quantities it could have been obtained at \d. per unit. 



FOEEIGN COUNTRIES, 

Before the war, as already pointed out, New Caledonia was the 
only foreign country which had a chromium ore output comparable. 
with that of Rhodesia ; but Greece, Russia, and Turkey pro- 
duced considerable amounts, whilst the outputs of Japan and the 
United States were small. Lack of freight facilities during the 
war revolutionized this order of things as is seen from the outputs 
for 1916, 1917 and 1918, which show that the United States 
became the leading factor in the world's production of chromite 
during the last year of the war. 

Greece. 

Chromite in Greece occurs chiefly in the eastern provinces and 
in the island of Skyros. It is mined in the districts of Pharsala, 
Nezero and Archani. The ore contains on the average between 
34 and 42 per cent, of chromic oxide and from 3 to 5 per cent, of 
silica. It is serviceable as a refractory. 

The production and sales have been as follows during the years 
1913-1919 :— * 



* Tableaux Statistiques du mouvement minier de la Grece. 
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Production 
(metric tons). 


Sales. 




Quantity 
(metric tons). 


Value 

(£)-t 


1913 

1914 

1915 

1916 

1917 

1918 

1919 


•• 


6,342 
7,059 

10,420 
9,880 
6,750 

10,890 


6,930 
9,380 
7,520 
10,447 
9,600 
4,420 


11,925 
15,952 
16,411 
35,656 
58,710 
29,752 



t Converted at the rate of 25 francs = £1. 

Serbia. 

Chromium ore is reported to have been mined by Germans 
during 1918 at Gorantza and Grechane ; and chrome mines at 
Uskub in the Vardar valley are reported to have been worked by 
Bulgarians. 

Brazil. 

Chrome ore deposits of some importance near Queimadus and 
Bom-Fim in the State of Bahia were developed during 1918. The 
particular masses of ore then being worked were expected to yield 
from 20,000 to 25,000 tons. The ore produced contained from 
44 to Ki per cent, of chromic oxide and was shipped to Phila- 
delphia. 

Cuba. 

Important chromite deposits are reported by the United States 
Geological Survey to occur in northern Cuba, mostly within 10 
miles of the coast. They are of the ordinary type with a matrix 
of serpentine. The reserves of marketable ore are estimated to 
range from 92,500 to 170,000 long tons, but it was estimated that 
probably only about 2 A 000 tons would be shipped in 1918. 

Guatemala. 

Chromite deposits were discovered and exploited during the war 
in Guatemala. An output of 2,504 tons is reported for 1917, 
chiefly at the " Mina Corona " in the Jalapa district. 

United States.* 

The United States felt more than any other country the serious 
effect of the war on chromite supplies. Before the war the impor- 
tation of chromium ore from Rhodesia and New Caledonia was 
more economical than its production from the deposits in Cali- 
fornia and other western States, which are widely separated from 
the centres of the steel industry. The shortage of supplies 
from Rhodesia and New Caledonia, however, led to a large 



* Mineral Resources of the United States (Annual). Annual Report on the 
Foreign Commerce and Navigation of the United States. 
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increase in value, and stimulated production in the west. In the 
year 1914 the United States consumed 81,327 Jong tons of 
chromium ore valued at $704,360 made up of 591 tons of domestic 
ore and 80,736 tons imported. In the year 1918 it consumed 
182,574 long tons valued at $6,830,816, made up of 82,350 tons of 
domestic ore and 100,224 tons imported, chiefly from Canada, 
Ehodesia, New Caledonia and Brazil. 

Of the total output during 1918 in the United States, Cali- 
fornia produced 56,200 and Oregon 22,500 long tons. The 
comparatively small remainder was produced in Maryland, North 
Carolina, Pennsylvania, Washington and Wyoming. 

When the war came to an end production fell to a compara- 
tively insignificant, amount, as the cost of domestic ore was 
substantially in excess of imported ore, and production in a large 
way in the western States had depended entirely on the 
abnormal demand and consequent high prices brought about by 
the war. 

As regards the quality of the ore mined and sold in the United 
States during 1917 it is reported that : — 

10 per cent, contained from 30 to 38 per cent, of chromic oxide. 
36 ,, ,, ,, 38 ,, 41 ,, ,, ,, 

"* j> >) >> 41 ,, 4o ,, ,, ,, 

^ ;> )) >> 45 ,, 51) ,, ,, ,, 

The ore is consumed in the United States chiefly for the manu- 
facture of ferro-chrome, which is required largely for the manu- 
facture of high-speed steels ; but large quantities are used also in 
the chemical trades, and for making the chromite refractories used 
extensively in metallurgical industries. The estimated relative 
amounts of chromium ore required for these different purposes 
during 1918 have been already mentioned (p. 5) . 

The imports of chromium ore and chromium compounds into 
the United States are shown in the two following tables : — 

Imports of Chromium Ore into the United States. 







C 


!n long tons.) 








Country from which 
imported. 


1913. 


1914. 


1915. 


1916. 


1917. 


1918. 

- 


Cuba... 










34 


17 


8,821 


Brazil 




— 


— 


— 


— 


— 


17,854 


Canada 




— 


533 


10,087 


12,220 


19,012 


20,949 


Australasia ... 




— 


— 


— 


— 


— 


17,039 


England 




— 


58 


2 


5 


5 


4 


Greece 




4,600 


8,155 


4,305 


7,900 







Japan 




79 


— 


— 


— 








French Oceania 




21,850 


30,860 


28,031 


33,936 


— 


25,761 


British S. Africa 




30,001 


23,200 


34,030 


61,850 


42,550 


8,521 


Turkey in Asia 




8,650 


11,880 


— 


— 







Guatemala ... 




— 


— 


— 


— 


179 


1,193 


Total... 




65,180 


74,686 


76,455 


115,945 


72,063 


100,142 



20 




26 

Asia Minor. 

Chromium ore of good quality occurs in various parts of Asia 
Minor, notably in the Brusa district. The Dagh Ardi mines in 
this district are reported to have yielded about 15,000 tons a 
year during the war. The ore is of good quality and contains 
about 50 per cent, of chromic oxide. The workings are in part 
underground, and there is an elaborate ore-dressing plant, includ- 
ing up-to-date screens, classifiers, jigs and Wilfley tables. The 
mines were worked during the war to supply German require- 
ments. 

Other localities in the Brusa district from which chrome ore 
was obtained during the war were Miram, Kosludja, Artranlar, 
and Kaliar ; but a total of only 900 tons is reported as having been 
shipped from these localities though 16,500 tons were stacked and 
could not be shipped as there were no facilities for transport. 

New Caledonia. 

Chromium ore occurs abundantly in New Caledonia partly in 
the form of veins and irregular masses in serpentine and partly in 
the form of friable lumps embedded in ferruginous clay. The 
latter variety is easily worked and is much sought for not only on 
this account, but also because it is a high-grade ore. The most 
important deposits are those in the vicinity of the Tiebaghi mine 
where the chromite occurs in decomposed serpentine and has 
been concentrated near the surface by weathering agencies. The 
Tiebaghi mine is within a few miles of the sea on the northern 
side of the island. Modern methods of mining, transport and 
loading are adopted in New Caledonia, and early during the 
war period furnaces were built at Noumea and Thio. There 
are hydro-electric plants at Tate and Tao, which have been 
built for the purpose of manufacturing ferro-chromium and ferro- 
nickel. 
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